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Abstract 
 
Depending on the amount allowable soil losses can be used to establish strategies for choosing cultural structures 
and their relationship, their share in a crop rotation with very good, good or poor soil protection. Following heavy rains, 
leaks occur as a rolled canvas spread over the land surface. Following leakage of these processes, with streams of water are 
entrained soil particles and moved longer distances or smaller. Following this process, after a time, depending on the 
frequency and duration of heavy rains that generate surface runoff, finally, lead to total washing humus accumulation 
horizons and finally reach the parent rock or rock foundation. Under the indirect method (Universal Soil Erosion Equation 
of conditions in Romania) has determined that the surfaces covered with forest, located on a slope of between 5-10% slope 
and slope length of steepest slope below 100 m, recorded an annual loss of 0.0067 t · ha-1, respectively on a slope with the 
largest slope length greater than 100 m is estimated annual quantity of 00.0058 t · ha-1. To identify risk areas for soil 
erosion is necessary to set limit values of tolerance levels and set the type of soil and its characteristics, except that vary 
from region to region and depending on the type coated surface of the land. 
 
 Keywords: soil humidity, rainfall, run-on, runoff, surface erosion. 
 
 
1. Introduction 
 
The soil humidity is showed by the balance 
between rainfall, run-on, runoff, evapotranspiration 
(ET) and percolation [1, 12, 13]. Degree of soil 
erosion is considered acceptable within certain limits, 
for different geographical areas, starting from a value 
of 0.4 ha to 15 ha annually. In Romania maximum 
acceptable limit soil erosion process is about 5 - 6 ha 
· year-1 [11]. In a forest ecosystem, due to the 
negative impact of physical agents in nature and 
those anthropogenic, physical and chemical 
characteristics of the original soil may suffer 
substantial changes [9]. 
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Factors influencing soil erosion can be 
grouped into two broad categories: natural factors 
(climate factors - rainfall, temperature, winds, terrain 
factors - slope, slope length and shape, exhibition and 
so on; lithologic factors - mother nature rocks, 
alternating rocks different nature and so on; edaphic 
factors - permeability, texture, structure, content 
frame etc.) and anthropogenic factors or socio-
economic [3, 9, 10]. Hydric erosion cycle as defined 
in three phases [3]: separation (displacement) 
transport and deposition. During an extreme event, 
more than 100 t· ha-1 of soil can be detached and 
carried, although loss of quantities of 2 to 40 t ha-1 
soil erosion reveals new [9]. 
In Romania 9.2% of agricultural land is land 
located on slopes with slope weighted average, and 
42.6% are land located on slopes with a weighted 
average slope greater than 5%. The specific 
conditions of our country was calculated space  
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(surface) extension of different classes or categories 
of "intensity soil losses" by using two databases on 
two different scales for the categories of slope (100 m 
grid and 1 km) using the methodology for estimating 
the risk of degradation of agricultural soil erosion 
(quantitative, based on physical processes) PESERA 
and SIDASSS (WEPP methodology) [14]. 
Hydrology reclamation works are divided 
into two categories: works for regulation of water 
regime by excess moisture from cultivated plots and 
works for the collection and disposal of excess water, 
from the soil surface through works of water 
regulation regime [2, 4, 5, 6, 7, 8]. 
 
2.Material and Method 
 
Unit territory is located on hills developed on 
a monoclinal structure and poorly disposed, with a 
dominated erosiv structural relief (hills Bobalna and 
Dej Hills side). Configuration of the land is generally 
undulating, rarely flat or mixed, with predominantly 
moderate slopes with inclination towards smaller, 
with altitude between 230-610 m. Effects exerted by 
morphology area are beneficial for traces of oak 
found in its production unit, with the participation of 
beech (Kejdului Valley) and other valuable species 
mix. The 5th Dej production unit comprises Kejdului 
Valley basins; Codorului Valley, Jichisului Valley 
and part of the Tărpiului Valley, with a semi-
permanent character because during dry periods the 
valleys dry or have a very low flow, and are 
tributaries of the river Somes Mic. 
Hydrographic network density in Dej area is 
about 0.6 km2.  
Erosion processes in the region are moderate 
to intense, attained values around 2.5 t/ha per year of 
silt in suspension.  
Groundwater depth varies between 5-10 m, 
depending on the type of slope, groundwater flow is 
low but above 0.5 l / s. 
Towards the end of winter runoff values are 
higher, a phenomenon explained by the occurrence of 
rainy and warm periods in February and March, 
resulting in a relatively high frequency of floods. 
 
 
Figure 1. Geographic settlement of Toroc-Dej reclamation perimeter and organization of experimental field 
 
Table 1. Soil types and sub-types from 5th Dej Production Unit, Cluj County 
Soil group Soil type Soil sub-type Code Horizon successively Surface 
ha % 
G
le
yl
uv
is
ol
s 
brown 
gleyluvisol 
Typical 2201 A0 –Bt – C  537.0 57 
Pseudogley 2209 A0 – Btw – C  61.0 6 
Total 598.0 63 
brown 
luvisol 
Typical 2401 A0 – El – Bt - C 120.2 13 
Lithosols 2405 A0 – El – Bt -R 157.7 17 
Pseudogley 2407 A0 – Elw – Btw - C 73.0 7 
Total 350.9 37 
Total 948.9 100 
 
A feature of soil types (table 1) from 5th Dej 
production unit is tuff appearance (dacite tuff) in the 
lower horizons. This is highlighted in the Kejdului 
Valley. Clay-alluvial, with types and subtypes found 
and traces of oak and beech hill from the 5th Dej 
production unit. The average annual rainfall in the 
Dej area oscillates around 650 mm. Minimum values 
recorded in January and February (36.4 mm and 34.7 
mm) and maximum values in the summer months of 
June to the estimated amount of 96.6 mm. In years 
with high precipitation values exceed 800 mm, and 
the driest year do not exceed 450-500 mm. Average 
annual number of days with precipitation exceeding 
120. Number with snow is around 60. In the spring, 
summer and autumn average frequency of prevailing 
wind from the north-west (typical oceanic climate), 
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and with winter average frequency is predominant in 
the north-east (continental climate characteristic). 
Aridity index has the value 36, and the humidity 
index 79, the favorable forest vegetation as green 
chips resulting from the analysis of the main species 
vegetate within the production units. According to 
data provided by the Northern Transylvania 
Meteorological Center annual average temperature 
for the city of Dej (Cluj county) is 8.73 °C (normal), 
with multiannual values: 9.55 °C in spring, 19.12 °C 
in summer, 8.64 °C autumn and winter -2.40 °C. 
During the active growing season (March-October) 
annual average temperature is 13.64 °. The amount of 
sediment deposited could be estimated annually by 
indirect method by the universal equation erosion of 
the conditions in Romania reviewed by MOŢOC M. 
(1973 şi 1979); MOŢOC and SEVASTEL (2002), 
after U.S.L.E. - Wischmeier and Smith (1958) and 
R.U.S.L.E. – Loch and Evans (1995); for land 
covered with grasslands, with different degrees of 
erosion and land covered with forests.   
The following year after planting seedlings 
and natural vegetation present was determined in 
experimental plots ecological reconstruction of the 
perimeter Toroc - Dej and presented aspects of the 
experimental field of planting time (2010) until 
September of 2012. 
 
3.Results and Discussions 
 
For using indirectly method, the USLE 
equation: E = K · Lm · in · S · C · Cs, were 
determined the values: E = The amount of sediment 
resulting from surface erosion as an annual average; 
K - climatic aggressiveness coefficient - 0.120 
(specific area);L<100m, with m=0,3 and L>100m, 
with m=0,4 (determined from topographic survey of 
the perimeter) - slope length on relief homogeneous 
units;i - Slope gradient on relief homogeneous units - 
for slope 7% = 14.91, 12% in the slope = 32.87; into 
the slope 22% = 89.49%;S – Erosion coefficient - 0.9 
or 1.0 - for luvisoil fine texture showing varying 
degrees of erosion (determined after geotechnical 
study of soil);C - coefficient expressing cultural 
influences on erosion - 0.8, and 1.2 - for pastures that 
have varying degrees of erosion; 0.001 the value of C 
for surfaces covered with forest;Cs - coefficient 
measures the impact on soil erosion and erosion 
works - is equal to 1 (not present works Combating 
Soil Erosion) 0.001 C value factor for surfaces 
covered with forest. Table 2 summarizes the 
estimates calculated for surfaces covered with pasture 
which has three degrees of erosion and forest areas 
covered by the indirect method, we use the universal 
equation of soil erosion for conditions in Romania.  
Table 2. Estimation of sediment quantity (E) resulted through surface erosion as annual mean  
Specification E (t·ha-1·an-1) 
7%
 sl
op
e 
an
d 
se
m
ifi
ne
 o
r m
ed
iu
m
 
te
xt
ur
e  
L<100m Degraded pastures 
absent -low 1.20 
moderate 4.80 
high 8.00 
Forest 0.0067 
L>100m Degraded pastures 
absent -low 2.22 
moderate 8.89 
high 14.81 
Forest 0.0058 
12
%
 sl
op
e 
an
d 
se
m
ifi
ne
 o
r m
ed
iu
m
 
te
xt
ur
e 
L<100m Degraded pastures 
absent -low 2.64 
moderate 10.57 
high 17.62 
Forest  
L>100m Degraded pastures 
absent -low 4.90 
moderate 19.59 
high 32.66 
Forest  
22
%
 sl
op
e 
an
d 
se
m
ifi
ne
 o
r m
ed
iu
m
 
te
xt
ur
e 
L<100m Degraded pastures 
absent -low 7.20 
moderate 20.79 
high 47.98 
Forest  
L>100m Degraded pastures 
absent -low 13.34 
moderate 53.34 
high 88.90 
Forest  
Note: E - specific mean erosion; L –side length on the highest slide direction  
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Figure 2. Experimantal field aspects from Toroc – Dej regarding natural vegetation differentiation from 2010 to 2012 
(plots with common sea-backthorn: a) Year 2010; b) Year 2011 (spring); c) Year 2011 (summer); d) Year 2012  (spring) e) 
Year 2012 (summer); f) reinstalling natural vegetation 
 
Table 3. Natural vegetation from experimental plots from Toroc-Dej 
Variable 
 
Variant 
Plants per m-2 (average) 
Degraded pasture 
(year 2010) 
Moderated degraded 
pasture (year 2011) 
Ecologic afforested surface 
(year 2012) 
7% slope side  16 25 42 
12% slope side  14 23 34 
22% slope side  8 19 29 
 
Table 4. The influence of species and stationer conditions from Toroc-Dej perimeter upon acacia and maple saplings 
height (cm), measured in 2011 year  
Factor A 
Factor B Stationer type I Stationer type II Stationer type III 
Accacia 40.16b 49.18d 44.50c 
Maple 28.73a 40.76b 42.16bc 
Mean treatment 34.45A 44.97B 43.33B 
DS5% for two means height effect (A)=  97,22 – 97,79 % 
Note: Difference between any two values, followed by at least one common letter is insignificant 
 
Table 5.The influence of species and stationer conditions from Toroc-Dej perimeter upon acacia and maple saplings height 
(cm), measured in 2012 year  
Factor A 
Factor B Stationer type I Stationer type II Stationer type III 
Accacia 53.83d 57.46e 63.16f 
Maple 31.70a 41.56b 43.83c 
Mean treatment 42.76A 52.36C 50.65B 
DS5% for two means height effect (A)=  97,22 – 97,79 % 
Note: Difference between any two values, followed by at least one common letter is insignificant 
 
4.Conclusions 
 
Most quantity of sediment deposited 
annually (88.90 t · ha-1) recorded from an area 
covered with grass showing a strong degree of 
erosion, located on the slopes with a slope of 22%, 
with the greatest length slope greater than 100m. 
On slopes with forest area covered with soil 
conditions: slope of 22%, with semi-and medium 
texture soils with the highest slope length exceeding 
100 m, annual amount of sediment deposited on a 
surface is covered with forest record amount of 
sediments deposited annually by 0.0741 t · ha-1). 
After a growing season from planting 
seedlings, observations were made in September, to 
determine the degree of attachment of seedlings. 
Measurements to determine the three stationary types 
identified and differentiated mainly by slope were 
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directly related determinations for soil and water 
leakage. 
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